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Section 11.  Database Design

11.1 Introduction

The LPGS database provides the communication between the subsystems for product
requests, work order creation, processing, status, trending data, operational support, etc. for
the LPGS system.

During the preliminary design phase, a logical database design was established to incorporate
the functional data requirements and the interface between the database and the LPGS
subsystems.

11.2 Logical Design

The goal of logical design is to provide an accurate model of the information needs of the
organization. This model is diagrammed in an entity relationship diagram (ERD), which
expresses the data model in terms of entities, relationships, and attributes. The ERD also
provides a model which is independent of any particular data storage and access method and
allows objective decisions to be made about implementation techniques and coexistence with
existing systems. The logical design is independent of any particular physical implementation
but is used to establish the physical database design.

Entity Relationship Modeling involves identifying the items of importance in an organization
(entities), the properties of those items (attributes), and how they are related to one another
(relationships). The LPGS Entity Relationship Model is expressed conceptually as an ERD
(see Figure 11–1). These items are described in more detail in the following paragraphs.

11.2.1 Entities

Entities represent data items that play a functional role in the LPGS application and have their
own set of attributes. An entity is a thing or object of significance about which information
needs to be known or held.  Each entity is expressed on the ERD as a box. The name of the
entity is in bold followed by names of the attributes associated with the entity.

11.2.2 Attributes

Attributes are details that serve to either express the state of, qualify, identify, classify, or
quantify an entity. Each attribute on the ERD is defined as either a primary key (#) attribute, a
mandatory (*) attribute, or an optional (o) attribute. Primary keys are used to uniquely define
an occurrence of the entity. Mandatory attributes require a data value at all times; optional
attributes may be left null.

11.2.3 Relations

A relation is a significant association between two entities that is given a name. Relationships
represent the association between the occurrences of one or more entities that are of interest to
the LPGS. There is a cardinality associated with each relationship. The cardinality describes



11–2

the



R
E

V
IE

W

11–3



11–4

number of occurrences of one entity that can be associated with each occurrence of the related
entity. Relationships on the ERD is expressed using the following symbols.

•Optionality

•Degree

Optional (may be)

Mandatory (must be)

one or more

one and only one

one

optionalmandatory

many
(crowsfoot)

OrderCustomerCustomer
the originator of

 be placed by

For example:

Each Customer may be the originator of one or more Order.
Each Order must be placed by one and only one Customer.

11.2.4 Design Tool

The functional design for LPGS was developed using Oracle’s Designer/2000 tool. The
following ERD, entity descriptions, and entity definition reports were generated directly from
Designer/2000 for this document. These reports, along with the ERD, provide the necessary
information needed to fully communicate the logical design. The information contained in the
tool provides the foundation for the physical design of the LPGS database.  The physical
design will be completed during the detailed design phase.
Table 11–1 presents the entities and their descriptions and Table 11–2 details each entity in
the ERD.
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Table 11–2. ERD Entities (1 of 52)
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Table 11–2. ERD Entities (2 of 52)
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Table 11–2. ERD Entities (3 of 52)
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Table 11–2. ERD Entities (4 of 52)
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Table 11–2. ERD Entities (5 of 52)
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Table 11–2. ERD Entities (6 of 52)
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Table 11–2. ERD Entities (7 of 52)
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Table 11–2. ERD Entities (8 of 52)
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Table 11–2. ERD Entities (9 of 52)
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Table 11–2. ERD Entities (10 of 52)
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Table 11–2. ERD Entities (11 of 52)
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Table 11–2. ERD Entities (12 of 52)
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Table 11–2. ERD Entities (13 of 52)
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Table 11–2. ERD Entities (14 of 52)
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Table 11–2. ERD Entities (15 of 52)
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Table 11–2. ERD Entities (16 of 52)



REVIEW

11–27

Table 11–2. ERD Entities (17 of 52)
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Table 11–2. ERD Entities (18 of 52)
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Table 11–2. ERD Entities (19 of 52)
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Table 11–2. ERD Entities (20 of 52)
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Table 11–2. ERD Entities (21 of 52)
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Table 11–2. ERD Entities (22 of 52)
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Table 11–2. ERD Entities (23 of 52)
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Table 11–2. ERD Entities (24 of 52)



REVIEW

11–35

Table 11–2. ERD Entities (25 of 52)
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Table 11–2. ERD Entities (26 of 52)
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Table 11–2. ERD Entities (27 of 52)
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Table 11–2. ERD Entities (28 of 52)
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Table 11–2. ERD Entities (29 of 52)
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Table 11–2. ERD Entities (30 of 52)
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Table 11–2. ERD Entities (31 of 52)
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Table 11–2. ERD Entities (32 of 52)



REVIEW

11–43

Table 11–2. ERD Entities (33 of 52)
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Table 11–2. ERD Entities (34 of 52)
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Table 11–2. ERD Entities (35 of 52)
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Table 11–2. ERD Entities (36 of 52)
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Table 11–2. ERD Entities (37 of 52)
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Table 11–2. ERD Entities (38 of 52)
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Table 11–2. ERD Entities (39 of 52)
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Table 11–2. ERD Entities (40 of 52)
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Table 11–2. ERD Entities (41 of 52)
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Table 11–2. ERD Entities (42 of 52)
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Table 11–2. ERD Entities (43 of 52)
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Table 11–2. ERD Entities (44 of 52)
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Table 11–2. ERD Entities (45 of 52)
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Table 11–2. ERD Entities (46 of 52)
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Table 11–2. ERD Entities (47 of 52)
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Table 11–2. ERD Entities (48 of 52)
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Table 11–2. ERD Entities (49 of 52)
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Table 11–2. ERD Entities (50 of 52)
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Table 11–2. ERD Entities (51 of 52)
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Table 11–2. ERD Entities (52 of 52)


